Introduction
Organ transplantation is an effective therapy for end-stage organ failure and is widely practised around the world. According to WHO, kidney transplants are carried out in 91 countries. Around 66 000 kidney transplants, 21 000 liver transplants and 6000 heart transplants were performed globally in 2005. The access of patients to organ transplantation, however, varies according to their national situations, and is partly determined by the cost of health care, the level of technical capacity and, most importantly, the availability of organs.
The shortage of organs is virtually a universal problem. In some countries, the development of a deceased organ donation programme is hampered by sociocultural, legal and other factors. Even in developed countries, where rates of deceased organ donation tend to be higher than in other countries, organs from this source fail to meet the increasing demand. The use of live donors for kidney and liver transplantation is also practised, but the purchase and sale of transplant organs from live donors are prohibited in many countries. 1 The shortage of an indigenous "supply" of organs has led to the deAbstract Organ transplantation is widely practised worldwide. The expansion of organ transplantation has led to a critical shortage of organs and the development of the organ trade. Many patients travel to areas where organs are obtainable through commercial transactions. Although the international organ trade is regarded as an important health policy issue, its current state remains obscure because of scarce data and the lack of efforts to synthesize available data. This paper is an attempt to integrate information about the current international organ trade and create a tentative global picture based on a systematic review of 309 media reports, journal articles and other documents. The international organ trade is described in terms of its forms, the organ-exporting countries, the organ-importing countries and its outcomes and consequences. velopment of the international organ trade, where potential recipients travel abroad to obtain organs through commercial transactions. The international organ trade has been recognized as a significant health policy issue in the international community. A World Health Assembly resolution adopted in 2004 (WHA57.18) urges Member States to "take measures to protect the poorest and vulnerable groups from 'transplant tourism' and the sale of tissues and organs". 2 Despite growing awareness of the issue, the reality of the international organ trade is not well understood due to a paucity of data and also a lack of effort to integrate the available information.
This paper is a preliminary attempt to bring together the available information on the international organ trade. It aims to present a tentative global picture of the context and forms of the organ trade; the major organ-exporting and -importing countries; and the outcomes and consequences of commercial organ transplants.
Methods
This paper originated from a literature review commissioned by the Clinical Procedure Unit of WHO's Department of Essential Health Technologies and was undertaken during July and August 2006. Its purpose was to gather information on the international organ trade and transplant tourism, and to synthesize this into a tentative global picture using multiple research strategies.
Medical articles on the outcome of commercially arranged overseas transplants were collected through Medline/ PubMed. Using Reference Manager, the first search was conducted using two parameters: "kidney transplantation" AND "nonrelated" OR "unrelated"; the second search was made with "kidney transplantation" AND "commerce" OR "commercial". The abstracts were checked and, if judged relevant, the entire items were retrieved; their references were also consulted. Academic articles containing information on the scope and trends of the international organ trade were obtained using the same search procedure.
Because the paucity of scientific research was anticipated, media reports were identified as significant complementary resources. Articles published in the past five years that were accessible in both English and Japanese were examined. The initial search was made using online database services [LexisNexis Global Business and News Service, accessed through Oxford University Library Services (OXLIP; available at: http://www.bodley.ox.ac.uk/ oxlip/index.html)]. Articles indexed as "organ trafficking" were examined and items containing factual information on the organ trade were retrieved. After the identification of the major "organ importing and exporting" countries, reiterative searches were made to gather further information from the aforementioned database and Google searches. Relevant items in the author's personal library were also included. For the purpose of this paper, an additional survey of media reports published up to 10 May 2007 was carried out. A summary of the survey was presented at the Second Global Consultation on Human Transplantation at WHO's Geneva headquarters (28-30 May 2007) , and benefited from the participants' comments and information.
The material obtained using these methods was organized into a searchable database and systematically reviewed.
Results
In total, 309 documents -243 media materials, 51 journal articles and 15 other documents -were judged to be the most relevant. As anticipated, quantitative data was scarce. However, several documents, including academic articles, conference papers and reports by health ministries and national transplant registries, were obtained for several countries. Media reports were found to be useful in gaining information on the prevalence and forms of the international organ trade and as a source of data not accessible in academic journals. The major findings from these will be summarized below.
Forms of the international organ trade Transplant tourism
The most common way to trade organs across national borders is via potential recipients who travel abroad to undergo organ transplantation, commonly referred to as "transplant tourism". Although this term may be contentious as it disregards the patients' desperate motives and fails to reflect ethical issues. However, it is used in resolution WHA 57.18 and in international health policy discussion to refer to overseas transplantation when a patient obtains an organ through the organ trade or other means that contravene the regulatory frameworks of their countries of origin.
"Transplant tourism" involves not only the purchase and sales of organs, but also other elements relating to the commercialization of organ transplantation. The international movement of potential recipients is often arranged or facilitated by intermediaries and health-care providers who arrange the travel and recruit donors. The Internet has often been used to attract foreign patients. Several web sites offer all-inclusive "transplant packages" -the price of a renal transplant package ranges from US$ 70 000 to 160 000 (Table 1) .
There are also facilitators in the recipients' countries of origin. In Taiwan, China 118 patients who underwent organ transplants in China were questioned by their Department of Health, and 69 reported that their transplants were facilitated by doctors. Subsequently, the local authorities in Taiwan, China, have prohibited such activities. 3 There have also been allegations that embassy officials of certain Middle Eastern countries have facilitated overseas commercial kidney transplants in Pakistan and the Philippines. 4, 5 Under the General Agreement of Trade in Service (GATS), governments may choose to trade health services to achieve their national health objectives. Health service exports, through the treatment of foreign patients entering their territory (classified as "mode 2" or "consumption abroad"), are used
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The state of the international organ trade Yosuke Shimazono by some countries as an instrument of economic development. 6 The trade in transplant-related health services across borders, however, may result in the inequitable allocation of deceased donor organs and has also raised ethical concerns, especially when this occurs in a country where the regulatory frameworks to protect live organ donors from coercion, exploitation and physical harm are not well developed or implemented.
Other forms of international organ trade
There are other forms of international organ trade that demand attention. In some cases, live donors have reportedly been brought from the Republic of Moldova to the United States of America, or from Nepal to India. 7, 8 In other cases both recipients and donors from different countries move to a third country. More than 100 illegal kidney transplants were performed at St. Augustine Hospital in South Africa in 2001 and 2002; most of the recipients came from Israel, while the donors were from eastern Europe and Brazil. The police investigation in Brazil and South Africa revealed the existence of an international organ trafficking syndicate. 9 These cases may involve human trafficking for the purpose of organ transplantation. Unlike cell tissues, no confirmed report on transplant organs being trafficked after their removal was found in this survey.
The organ-exporting countries
India was a commonly known organexporting country, where organs from local donors are regularly transplanted to foreigners through sale and purchase. Although the number of foreign recipients seems to have decreased after the enactment of a law banning the organ trade (the Human Organ Transplantation Act of 1994), 10 the underground organ market is still existent and resurging in India. The Voluntary Health Association of India estimates that about 2000 Indians sell a kidney every year. 11 The drop in foreign recipients in India was accompanied by an increase in the number of foreign recipients in other countries, such as Pakistan and the Philippines.
In Pakistan, according to the Sindhi Institute of Urology, approximately 2000 renal transplants were performed in 2005, of which up to two-thirds were estimated to have been performed on foreigners. 12 In the Philippines, data obtained from the Renal Disease Control Program of the Department of Health, National Kidney Transplant Institute, show that of the 468 kidney transplants in 2003, 110 were for patients from abroad. There is no comparable data for Egypt but a considerable number of patients from neighbouring countries are believed to undergo organ transplantation there. 13 In China, around 12 000 kidney and liver transplants were performed in 2005. Most of the transplant organs were alleged to have been procured from executed prisoners, a practice which itself is criticized by the international community. 14, 15 In the absence of paid organ donors, a question may be raised regarding whether the deceased organ transplants in China constitute an organ trade. Yet the lack of established rules about the allocation of organs, coupled with the prioritizing of foreigners due to their ability to pay and the existence of brokers, have been widely reported. These factors have led to the view that deceased organ transplants for foreigners in China do constitute part of the international organ trade. The number of foreign recipients in China is difficult to estimate, but a media report offers circumstantial evidence that over half of the 900 kidney and liver transplants performed in one major transplant centre in 2004 were for non-Chinese citizens from 19 countries. 16 The lack or insufficiency of a legal framework or enforcing mechanism in these countries has been highlighted by the public media and local experts. However, the Chinese and Pakistani governments recently have been taking steps to curtail the international organ trade (as of May 2007), which may change their respective situations.
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Other countries where kidneys are reportedly sold include Bolivia, Brazil, Iraq, Israel, the Republic of Moldova, Peru and Turkey. 19 In Colombia, where 69 of 873 organ transplants were performed on foreigners, there is an allegation that organs of deceased donors were used in the organ transplants that were commercially arranged for foreigners. 20 The case of the Islamic Republic of Iran merits a special mention: paid kidney donation is practised legally but there is a strict regulation of the allocation of organs to non-local citizens, thereby restricting the international organ trade. 21 In contrast, the Philippine government is moving towards institutionalization of paid kidney donation and acceptance of foreign patients. 4 
The organ-importing countries
The term "organ-importing countries" is used here to refer to the countries of origin of the patients going overseas to purchase organs for transplantation. A report by Organs Watch, an organization based at the University of California, USA, identified Australia, Canada, Israel, Japan, Oman, Saudi Arabia and the USA as major organimporting countries. 19 Yet transplant tourism has become prevalent in many other countries of all continents and regions. Data are available through surveys conducted by health authorities and professional societies in these regions (Table 2 ). It should be noted that in some countries the number of patients going overseas for kidney transplantation outweighs the number of patients undergoing kidney transplantation locally. More 
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The state of the international organ trade Yosuke Shimazono Source: Mohsin N. 24 detailed data available from Malaysia and Oman show the shifting destinations of overseas organ transplantation (Fig. 1, Fig. 2 and Table 3 ).
Although it is premature to undertake a substantial analysis of this issue because comparable data from other regions are not available, these data suggest a heavier reliance on overseas transplantation and transplant tourism in Asia and the Middle East than in other regions. For example, in Canada and the United Kingdom (where, respectively, 1027 and 1914 domestic renal transplants were performed in 2005) 26,27 it is estimated by local experts that around 30 to 50 patients undergo overseas commercial kidney transplants.
28,29

Consequences and effects
In several instances, newspaper articles have reported the deaths of patients who went abroad for overseas commercial transplants; the abuse, fraud and coercion of paid kidney donors are also frequently reported. These reports have raised serious concerns about the consequences of the international organ trade, both for recipients and donors.
The studies on the outcomes of kidney transplants performed for nonlocal residents in organ-importing countries are summarized in Table 3 . [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] In some studies, mostly those based on small data sets, patient survival and graft survival rates are considerably lower than the internationally accepted standard; in other studies, they are shown to be comparable with local results. Confounding factors -e.g. survivor biases, locations, periods and number of data sets -make generalizations difficult.
Many of these studies, nonetheless, report a heightened frequency of medical complications, including the transmission of HIV and the hepatitis B and C viruses. [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] Moreover, one study from the United Kingdom reports that patients who had been suspended from the local transplant list for medical reasons were operated on abroad. 33 These factors seem to indicate the existence of substandard medical practices. Given the desperate desire of the patients to undergo organ transplantation, their risk of being exploited should not be underestimated.
Even less empirical research has investigated the health and other impacts of paid organ donation on the donors. No medical data about the health status of paid kidney donors were found in this survey.
Several social scientific studies described the perceived health and economic status effects of kidney donation on paid donors in certain countries. Three quantitative data sets are summarized in Table 4 . This research shows that the underlying motivation of most paid kidney donors is poverty, and that lasting economic benefit after donation is limited or even negative because of the limited employability of such patients and the perceived deterioration of their health. Results from other more qualitative research are consistent with these quantitative surveys in other countries. Paid kidney donation is also associated
Public health reviews
The state of the international organ trade Yosuke Shimazono with depression, regret and discrimination. Paid kidney donors do not receive follow-up care, due to financial and other reasons.
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Discussion
The results of this survey suggest that the international organ trade no longer represents sporadic instances in transplant medicine. In view of the circumstantial evidence cited, the total number of recipients who underwent commercial organ transplants overseas may be conservatively estimated at around 5% of all recipients in 2005. Moreover, undergoing transplantation through the international organ trade has become the most common way of undergoing organ transplantation in certain countries. The international organ trade links the incapacity of national health care systems to meet the needs of patients with the lack of appropriate regulatory frameworks or implementation elsewhere. It exploits these discrepancies and is based on global inequities. Accordingly, the growth and regularization of the international organ trade should be regarded as a global public health issue.
Health authorities have been urged to update their legal frameworks -in both organ-exporting and -importing countries. Yet they must also address the underlying problem of organ shortage
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The state of the international organ trade Yosuke Shimazono by using organs from ethically acceptable sources. International cooperation may be considered to establish rules pertaining to overseas transplantation to curtail the international organ trade. While considerable disagreement exists over whether the legally regulated market and the use of financial rewards and incentives are ethically acceptable, the international organ trade could be an issue on which international consensus and policy harmonization could be effectively pursued. This survey of the international organ trade is limited in several ways, El trasplante de órganos es una intervención ampliamente practicada en todo el mundo. La expansión de ese tratamiento ha provocado una grave escasez de órganos y la aparición del fenómeno del comercio de órganos. Muchos pacientes viajan a zonas donde es posible comprar y vender órganos. Aunque el comercio internacional de órganos se considera una importante cuestión de política sanitaria, sigue habiendo grandes incertidumbres sobre la situación actual de esa práctica, debido a la falta de datos y de iniciativas para sintetizar los datos
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